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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has bean developed solely for the
purpose of providing general gquidance to empleyees of the Goddard Space Flight
Canter (GBFC)}. Thie document may be digtributed sutaide GSFC only as a
courtesy to other government agencies and gontracters. Any distribution of
this document, or application or ume of the information contalned herein, ig
expraasly conditioned upon, and is subjaect to, the following underetandingg
and limitationse:

{a) The information wag devaloped for general quidance only and is
subject to change at any time;

{b) The information was developed under unlgqua GSPC laboratory cenditions
which may differ substantially from outseide conditiono;

{e) GEFC does not warrant the accuragy of the information whan applied or
used under ather than unique GSFC laboratory conditions;

id) Tha information sphould net be conetrued am a representation of
product performance by either GSFC or the manufacturer;

{e) Neither the United States govermment nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or usa of the information,
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A radiation evaluation was performed on 54AC153LMQB to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed information, refer
to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 50, 75 and 100 krads™. After 100 krads,
parts were annealed at +25°C for 24 and 168 hours, and then
irradiation was continued to 200 and 300 krads (cunulative).
Parts were then annealed at +100°C for 168 hours. The dose rate
was between 0.5 and 5.0 krads/hour, depending on the total dose
level (see Takle II for radiation schedule). After each
radiation exposure and annealing treatment, parts were
electrically tested at +25°C according to the test conditions and
the specification limits listed in Table ITI. These tests
included a total of two functional tests (at 1 MHz) after each
radilation and annealing step.

All eight parts passed both functional tests to 300 krads and on
Ssubsequent high temperature annealing. After the first radiation
eXposure to 10 krads, all parts exceeded the mawimum
specification limit of 80uA for ICCH and TCCL. ICCH readings
ranged from 14Cud to 600uA and ICCL readings ranged from 160uiA to
670ulA., All parts passed all other tests. At 20 krads, average
ICCH/L readings decreased although all parts continued to exceed
the specification limit for these parameters. The maximum ICCH
and ICCL readings were 252ua and 278uA, respectively. At 30 and
50 krads, average ICCH and ICCL readings decreased slightly and
one part passed these tests at 50 krads. At 9IS krads, there was
a significant decrease in ICCH/L, as all parts passed all tests.
Parts continued to pass all tests throughout the rest of the
radiation testing to 300 krads and on subsequent high temperature
annealing for 168 hours. Tables IV provides the mean and
standard deviation values for each parameter after different



radiation exposures and annealing treatments. Tt also provides a
summary of functional test results after each radiation/annealing
step.

Any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at (301) 731-
B8OS4,

*In this report, the term "rads" is used as an abbreviation for
rads (8i).



TABLE I. Part Information

Generic Part Nunber: 54AC153

SMEX Common Buy

Part Number: E962=-87625012A
SMEX Common Buy

Control Number: 1396

Charge Number: Ca0349
Manufacturer: Natlonal Semiconductor Corp.
Quantity Procured: 100

Lot Date Code: 8812a

Quantity Tested: 10

Serial Numbers of 203, 204, 205, 206,
Radiation Samples: 207, 208, 209, 210
Serial Numbers of

Control Samples: 201, 202

Part Function: Dual 4=input MUX
Part Technology: CMOS

Package Style: 20~pin LCC



TABLE II. Radiation Schedule for 54AC153LMQB

EVENTS

1} Tnitial (Pre~Irradiation)} Electrical Measurements

2) 10~ KRAD IRRADIATION (0.5 krads /hour)
FOST=10-KRAD ELECTRICAL MEASUREMENT

3) 20-KRAD IRRADIATION (0.5 krads/hour)
POST-20-KRAD ELECTRICAL MEASUREMENT

4) 30-KRAD IRRADIATION (0.5 krads/hour)
POST-30-KRAD ELECTRICAL MEASUREMENT

5) 50-KRAD IRRADIATION (1.2 krads/hour)
POST-50-KRAD ELECTRICAL MEASUREMENT

6) 75~KRAD IRRADIATION (0.6 krads/hour)
POST-75-KRAD ELECTRICAL MEASUREMENT

7) 100-KRAD IRRADIATION (1.3 KRADS/HOUR)
POST-100-KRAD ELECTRICAL MEASUREMENT

8) 24 HOURS ANNEALING AT +25°C
POST-24-HOURS ELECTRICAL MEASUREMENT

9) 168 HOURS ANNEALING AT +25°C
FOST-168-HOURS ELECTRICAL MEASUREMENT

10) 200-KRAD TRRADIATION (5.0 KRADS/HOUR)
POST-200-KRAD ELECTRICAL MEASUREMENTS

11) 300-KRAD IRRADIATION (5.0 KRADS/HOUR)
POST-300-KRAD ELECTRICAL MEASUREMENTS

12) 168 HOURS ANNEALING AT +100°C

POST-168 HOURS AT +100°C ELECTRICAL MEASUREMENTS

Notes;

= All parts were radiated under bias at the cobalt-—

facility at GSFC.

DATE

07/25/91

11/19/91
11/20/91

11/20/91
11/21/91

11/21/91
11/22/91

11/22/91
11/23/91

11/23/91
11/25/91

11/25/91
11/26/91

11/26/91
11/27/91

11/27/91
12/03/91

12/03/91
12/04/91

12/04/91
12/05/91

12/05/91
12/13/91

60 gamma ray

— All electrical measurenments were performed cff-site at +25°C.

— All Annealings were performed under bias.
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Table III. Electrical Charaoteristies of S4ACL53LMOB
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC153LMQE 1,2/

Total Dose Exposure (TDE) (krads} Anneal |Total Dose {(krads) | Anneal

Epec. 0 10 0 50 1a4g 168 hours 2040 300 168 hours
Limita {Pre-Rad) +25°(¢ +109°¢

Paramebter min max 5d |mean 34 |mean ad 8d [mean B4 |mean &4 |mean sd !mean sd |mean ad

———— - - . - — - 5 e

PONCZ ®1MHZ

VOHL v]| 2.9 { 5.5 0.00 0.00

VOH2 ¥ 4.4 | 5.5 0.00 0. 00

VOHI v)] 5.4 | 5.5 0.00 0.00

VOI4 v| 2.4 | 5.5 0.00 0.00

VOES v| 3.7 | 5.5 0.02 0.0l

VOUE v| 4.7 [ 5.5 0.02 v.01

VOET v13.85 (5.5 0.04 b.02

VoLl v (4 0.1 D.00 o.00

vaL2 v 0 8.1 a.00 a.00

vOL3 v 0 0.1 0.00 0.00

VOL4 v ] J.5 0.01 0.30

YOLS v ] 0.5 0.02 0.00

VOLG v o 0.5 o.02 0.0%

VOL7 v o 1.65 0.04 0.01

IIH na ¢ 1¢0q 0.03 o.00

IIL na | -1000] o 0.00 .00

100K ud Q 80 0.3 .15

Icon R 0 BD 7.9 3.28

TPLE1 ne 1 2 1 .15

TFHL1I ns; 1 £.5 .08 g.10

TPLHZ ns 1 11 fo.15 .18

TPHLZ ns 1 11 j0.27 0.34

TPLHI ns 1 9.5 {o.33 0.14

TPHLY s 1 a 0.18 0.32 |

Nores:

1/ The mean and standard deviatlon values were calceuleted over the elght parts irradiated in this

testing. Mowever, SNs 207 and 209 are nct included in the 10-krad statistics and SN 207 is not includad
in the 50-krad statistics due to testing problems with these parts at these steps. The control samples
remalned congtant throughont the testing and are not included in this table,

2/ Table IV provides radiation characteristics of parts at selected total dose sxposures and annealing
treatmente. The data at other radiacion exposures and annealing treatments is availadle and can be
obtained upon recuest.



Figure 1.

Radiation Bias Circuit for 54AC153

PACKAGE : 20 PIN LCC

Dun'. “+ 1 nPuU’r Mul+y Pie.xef"

Vco

veo/s2

1} NC VCC 120
NN 2| _E1 _E2 |19
3] s1 S0 J1B—/\/\/\—]
J»-/VV\—*- 4| 1 132 17— ¢
5| 23 NC |18
6| nc 125 15-—/\/\/\_3
—/NIN/N— T 114 Ily (14— /\/\/ N\
8| 104 Gy |13 —
—/N/AN/N— 8| Z1 22 1 12—/\/\NIN—— g
10| GND NC }11
1. Ve¢ = 5.0 + 0.5 Volks
2, Vec/2 =+2.,5 £ 0.25% Volts

3. All Resistors are 1k Ohms, 1/4 watts



